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Objectives: The mechanisms by which human serum albumin might protect against
sepsis-induced organ dysfunction and improve survival are not elucidated. The
present study was designed to assess the effects of two concentrations of human
serum albumin on endotoxin-induced mortality as well as on endothelial and organ
dysfunctions in both mouse and cell models.Design: Prospective, randomized,
controlled experimental study. Setting: University research laboratories. Subjects:
Swiss mice (n = 10–15/group) were injected with either lipopolysaccharide or vehicle.
Four and 12 hrs later, mice were infused or not with human serum albumin HSA (4%
or 20%, 10 mL/kg) or normal saline (0.9% NaCl, 30 mL/kg). Human uterine vein
endothelial cells were exposed to both lipopolysaccharide and tumor necrosis factor-α
during 8 hrs in the presence or absence of human serum albumin (4% or 20%).
Measurements and Main Results: Mice survival, reactivity of mesenteric arteries, and
Western blot protein analysis were assessed. Circulating endothelin-1, gluthatione,
gluthatione disulfide, and creatinine plasma levels were measured. Nitric oxide
production, oxidative, and nitrosative stresses were also measured in situ in
endothelial cells. Human serum albumin 4%, but not human serum albumin 20% or
normal saline solution, improved survival time of endotoxemic mice. Furthermore,
human serum albumin 4% activated endothelial nitric oxide synthase and restored
lipopolysaccharide-impaired flow-dependent endothelial dilation in mesenteric
arteries. This was associated with a downregulation of nuclear factor κB and an
upregulation of nuclear respiratory factor-2 and heme oxygenase-1. Human serum
albumin 4% reduced lipopolysaccharide-induced renal dysfunction, enhanced
endothelin-1 production and glutathione plasmatic levels, whereas human serum
albumin 20% increased gluthatione disulfide. Furthermore, human serum albumin 4%
but not 20% blunted lipopolysaccharide-tumor necrosis factor-α-induced oxidative
and nitrosative stresses in endothelial cells and increased their gluthatione levels.
Conclusions: The present data confirm a protective effect of 4% human serum
albumin treatment both on mice survival and endothelial dysfunction by inhibiting
inflammatory and oxidative stress pathways induced by endotoxins. Conversely,
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